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ious kinds of food, especially poppy seed cakes and pop-
py seed rolls. IgE-mediated sensitization to poppy seeds 
is a rare event. Since sensitized patients can develop se-
vere anaphylactic symptoms, it is important to recognize 
poppy seed allergy. We report clinical and laboratory in-
vestigations in a patient with a grade III anaphylactic re-
action, which led to the identifi cation of a so far unknown 
cross-sensitization between poppy seeds and buck-
wheat. 
 Case Report 
 A 17-year-old female attended our clinic for diagnostic workup 
of an apparently food-allergic reaction. She had taken a single bite 
from her friend’s poppy seed cake during a coffee brake 2 weeks 
previously. Ten minutes later, an anaphylactic reaction with nau-
sea, heat sensation, abdominal pain and dyspnea occurred. This 
resulted in admission of the eventually unconscious patient to the 
intensive care unit. Her past medical history included oral swelling 
and itching following ingestion of poppy seed rolls as well as of 
sesame rolls for 10 years. In addition, a severe bullous allergic con-
tact conjunctivitis had developed after she had removed her contact 
lenses following serving a dinner with poppy seed rolls to her fam-
ily. There was no history of hay fever, asthma or atopic dermati-
tis. 
 Clinical and Laboratory Examination 
 Skin Prick Test and CAP-FEIA 
 Skin prick tests (SPT) with saline-extracted allergens from fresh-
ly ground poppy and sesame seed as well as buckwheat and brazil 
nut were strongly positive. Control SPT were negative in 10 pa-
tients. SPT with common inhalant allergens showed a weakly pos-
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 Abstract 
 The opium poppy,  Papaver somniferum  L., is the source 
of both poppy seeds and opium. The commercially avail-
able seeds are widely used as ingredients for various 
kinds of food. IgE-mediated sensitization to poppy seeds 
is rare, but, if present, clinical symptoms are usually se-
vere. Cross-sensitizations between poppy seeds and oth-
er food allergens have been described with sesame, ha-
zelnut, rye grain and kiwi fruit. We report the case of a 
17-year-old female with an apparently food-allergic reac-
tion after ingestion of a poppy seed cake. Allergological 
workup revealed a poppy seed anaphylaxis and led to 
the identifi cation of a novel cross-sensitization with 
buckwheat. 
 Copyright © 2006 S. Karger AG, Basel 
 Introduction 
 The opium poppy,  Papaver somniferum  L., which orig-
inated from the coast of the black sea, has been grown all 
over Europe for centuries and is the source of both poppy 
seeds and opium  [1] . The commercially available seeds 
are widely used throughout Europe as ingredients for var-
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itive reaction to grass pollen, rye pollen and hazelnut without clin-
ical relevance. SPT with common food allergens, including avo-
cado, kiwi, tomato, peach, pineapple, green pepper, condurango, 
and natural rubber latex, were all negative. SPT with native plant 
serum of  P. somniferum  L. was negative. 
 Total serum IgE was raised to 646 kU/l. Allergen-specifi c IgE 
against poppy seed (287 kU/l; CAP class 6), hazelnut (56.5 kU/l; 
CAP class 5), sesame (20.8 kU/l; CAP class 4), buckwheat 
 (17.4 kU/l; CAP class 3), brazil nut (18.9 kU/l; CAP class 4), pis-
tachio (16.3 kU/l; CAP class 3), cashew nut (9.5 kU/l; CAP class 3), 
almond (5.4 kU/l; CAP class 3), rye pollen (2.53 kU/l; CAP class 2) 
and grass pollen (4.09 kU/l; CAP class 3) was detected by CAP-
FEIA (Pharmacia Diagnostics, Freiburg, Germany). 
 Oral Food Challenge 
 Oral food challenge with up to 10 g of unground poppy seeds 
caused no clinical reaction. Oral administration of 1 g of ground 
poppy seeds led to urticaria, heat sensation, pruritus, conjunctivitis 
and dyspnea. Following this positive oral provocation test, serum 
mast cell tryptase (Pharmacia Diagnostics, Freiburg, Germany) 
rose 3-fold within 3 h (5.4–17.6   g/l) and returned to normal values 
after 18 h. 
 In vitro Experiments 
 CAP Inhibition 
 To examine for cross-sensitizations between poppy seeds, buck-
wheat and opium, CAP inhibition tests were performed. One hun-
dred microliters of the respective diluted allergen solutions were 
taken from commercial sources or freshly prepared from native 
food and preincubated overnight at 4  °  C with 900   l of the patient’s 
serum. For poppy seed and buckwheat allergen preincubation, pro-
teins of 1 g poppy seeds and 1 g buckwheat, respectively, were ex-
tracted in 9 ml TCM buffer, vigorously agitated and centrifuged for 
10 min at 2,000  g , prediluted 1:  1,000 and fi nally diluted for over-
night incubation 1:  10, 1:  100 and 1:  1,000. 
 In our patient, preincubation with poppy seed extract did not 
inhibit the buckwheat CAP ( fi g. 1 a), whereas preincubation with 
high concentrations of buckwheat extract caused inhibition of the 
patient’s serum IgE binding to poppy seed ( fi g. 1 b). At 25   g/ml of 
buckwheat (fi nal concentration), about 60% of the total binding was 
inhibited. Autoinhibition of both the buckwheat CAP with buck-
wheat extract and of the poppy seed CAP with poppy seed extract 
was seen as expected and served as a positive control. An unspe-
cifi c IgE-scavenging effect of the allergen preparations was exclud-
ed by the analysis of total serum IgE and grass pollen-specifi c IgE. 
 In addition, cross-sensitization between poppy seeds and pro-
teins from freshly drawn opium poppy latex milk and opium was 
analyzed. Neither preincubation of our patient’s serum with opium 
latex nor with raw opium led to a detectable inhibition of our pa-
tient’s poppy seed-specifi c IgE-CAP (data not shown). 
 Immunoblotting and Immunoblot Inhibition 
 SDS-PAGE of poppy seed extract was carried out according to 
Laemmli  [2] in a 6% polyacrylamide stocking gel and a 12.5% sep-
arating gel. Poppy seeds were homogenized in TCM buffer (1/3 
w/v) and centrifuged at 20,000 rpm. The supernatants were re-
moved and fi nally diluted at 1:  1 and 1:  2. The separated proteins 
were electroblotted onto a nitrocellulose membrane. After blocking 
with PBS containing 5% BSA, the membrane was incubated over-
night with the patient’s serum. For inhibition experiments, the pa-
tient’s serum was fi rst preincubated with serial dilutions of buck-
wheat extracts (0.5, 1, 2.5, 5, 10, 25   g/ml). Bound IgE was detect-
ed with biotinylated sheep anti-human IgE antibody (Paesel + 
Lorei, Hanau, Germany), streptavidin alkaline phosphatase and 
NBT/BCIP substrate. 
 On the immunoblots, 4 distinct allergen bands with a size of 
about 15, 23, 30 and 46 kDa were detected ( fi g. 2 ). The distinct, 
sharp bands suggest low glycosylation of the proteins. The 46-kDa 
band corresponds nicely to the molecular weights of the major pop-
py seed allergen described in a recent laboratory study  [3] . Prein-
cubation of our patient’s serum with 25   g/ml of buckwheat extract 
resulted in a decrease of signal strength of the allergen-specifi c 
bands. With regard to a band-specifi c inhibition, it is clearly visible 
that all 4 IgE bands have been inhibited ( fi g. 3 ). Since total serum 
IgE and grass pollen-specifi c IgE tests in the patient were unchanged, 
there was no unspecifi c IgE scavenger function of the buckwheat 
solution (data not shown). 
 Fig. 1. CAP inhibition test.  a Preincubation of the patient’s serum 
with poppy seed extract did not inhibit the buckwheat CAP-FEIA. 
 b Inhibition of poppy seed CAP-FEIA by buckwheat extracts dem-
onstrates cross-reaction of poppy seed and buckwheat proteins. An 
inhibition of the buckwheat CAP with buckwheat extract served as 
a positive control (solid line). 
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 Discussion 
 The poppy fl ower is a member of the botanical family 
Papaveraceae. Poppy seeds and poppy oil are used as a 
condiment with baked goods and for cooking. We report-
ed here a case of severe poppy seed anaphylaxis in a 17-
year-old female. The allergological workup included prick 
tests, CAP-FEIA and open oral food challenge tests. Al-
lergy to poppy seed is a rare phenomenon. To the best of 
our knowledge, only 24 patients have been reported in 
the literature  [3–10] . About 80% of these patients had an 
atopic background and other food allergies were present 
in two thirds of them. Though our patient did not show 
an atopic disease, the demonstration of a sensitization 
against rye pollen and grass pollen together with the ele-
vated serum IgE suggests an atopic background. 
 Food challenge results have not been reported for any 
of these patients. In our patient, oral administration of 
up to 10 g of  unground poppy seeds, as used for rolls and 
yoghurts, did not cause any symptoms. A 10-fold lower 
amount of  ground poppy seeds, as used for traditional 
poppy seed cakes, caused a severe anaphylactic reaction. 
Therefore, the physical destruction of poppy seeds seems 
crucial for anaphylactic reactions. Most of the described 
poppy seed-allergic patients reacted to poppy cake prob-
ably containing ground poppy seeds, but allergic reac-
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 Fig. 2. Immunoblot detection of poppy seed allergens. Immunoblot 
analysis of IgE antibodies for allergens in poppy seed extract was 
performed to detect the molecular weight of the poppy seed aller-
gens (diluted 1:  2, lane 1 and 1:  1, lane 2) recognized by the serum 
of our patient. The blot shows 4 distinct allergen bands with a size 
of about 15, 23, 30 and 46 kDa (lane 1 and 2) and the molecular 
weight marker (lane 3). 
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 Fig. 3. Immunoblot inhibition of poppy seed allergens with buckwheat. IgE binding is shown before (lane G) and 
after preincubation of our patient’s serum with buckwheat extract in different concentrations (lane A–F). PS = Pop-
py seed extract; MW = molecular weight marker. 
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tions to probably unground poppy seeds from bread or 
ice cream have also been reported  [6, 9, 10] . Some poppy 
seed allergens seem thermostable, as prick tests were pos-
itive with raw and baked material  [7] . Following our ad-
vice to strictly avoid any future contact with poppy seeds, 
our patient remained free of allergic symptoms and did 
not have any further problems. 
 Cross-reactivity between poppy seed and sesame, ha-
zelnut, rye grain and kiwi fruit has been identifi ed and 
described in poppy seed-allergic patients  [11, 12] . There-
fore, in our patient, sensitizations to sesame and hazelnut 
may be expected from cross-reactivity to poppy seed. The 
high titer sensitization against buckwheat led to the hy-
pothesis of buckwheat being a previously unrecognized 
cross-reactive food to poppy seed. CAP inhibition and 
immunoblot inhibition experiments in serum from our 
patient demonstrated the novel identifi cation of the cross-
sensitization to buckwheat. The clinical relevance of this 
laboratory fi nding could not be evaluated as the patient 
was not interested in further oral challenge tests. 
 Buckwheat,  Fagopyrum esculentum , belongs to the Po-
lygonaceae family. It is neither botanically related to 
grain (such as wheat or barley) nor to grass (such as rye). 
Buckwheat is mostly used as a replacement for grain in 
food for preparing a variety of baked products. Fagopy-
rin-induced photosensitization following ingestion of en-
tire plants has been described in animals but not in man. 
However, asthma and food allergy have been described 
in humans after exposure or ingestion of buckwheat  [13–
17] . The newly observed cross-sensitization between pop-
py seeds and buckwheat connects two botanically unre-
lated, relatively distant species – Papaveraceae  (P. som-
niferum) and Polygonaceae  (F. esculentum) . 
 The opium poppy plant,  P. somniferum  L., is a source 
for poppy seeds and poppy seed oil, but not only.  P. som-
niferum  L. produces copious amounts of a viscous latex, 
which contains several important alkaloids such as mor-
phine. In contrast to the latex mass known as opium, ma-
ture seeds lack alkaloids and are not narcotic. Since our 
patient with poppy seed anaphylaxis might be at risk fol-
lowing the therapeutic use of opioid analgesics, we de-
cided to check for cross-sensitizations between poppy 
seeds and proteins from freshly drawn opium poppy latex 
milk and opium. However, a cross-sensitization to opium 
latex or raw opium could not be demonstrated by CAP 
inhibition. SPT with opium are not useful, as opiates 
cause nonspecifi c wheals by direct degranulation of mast 
cells  [18] . 
 In conclusion, the preparation of poppy seeds, wheth-
er ground or unground, can be a potent elicitor of ana-
phylactic reactions and in at least some poppy seed-aller-
gic patients buckwheat must be considered as a novel 
cross-reactive allergen. 
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